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Dear Ms. Searcy:

At meetings today with the Commission officials listed
below and members of their staffs, Dr. James E. Carnes,
President and Chief Operating Officer of David Sarnoff
Research Center; Dr. J. Peter Bingham, President, Philips
Laboratories and NBC executive Michael Sherlock, President
Operations and Technical Services along with the undersigned
presented the attached material relevant to this proceeding.
The matters discussed by the executives at the meetings are
contained in this material or in the NBC comments previously
filed herein.

cc: Commissioner Marshall
Commissioner Quello
Thomas stanley
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1eJevision, communication8; and computer
specialists are working to unsnarl tbe exchange
of material in any video format·
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, the ICIIldIrda dvide. of SMPTE. I &e:ipmrI invesEiptecllllclllactlm aa the I Thewart on head.eridescriPCoJllIId diI·
I With • araDcIardi%ed tJr UZlMtraj bad· header kemeI, IJl1IIOpriate error-emmc:c.na ital bnqe lldUtIeture, wheII tinaJizecI In

er/delcrip(or, my video atteam could be axlea. and bIocIc.!enKUl~ aDd en I' studanls. 'M1I expedite tbe cleYeJ,opmcDtof
t"'qJlllled byCI1 device, whadaer. TV reo Jan. 3 recomtlIeDded aCOJIlDlOD pnxocol to prodgeu capable of expIoiqto the twIeIr
ceivero colDpUter, orworIcItation. ODe lei' the SMPTE StmdanlI Cormni~e tor con- extent the vviouI video famlats. In the
meat ~ the deIcript.or would ide_ the _nOoD ar itt maetizli on Feb. e. 'I'hc I meantime, the e:xiItinr srmdard, or drattI
type atnseo &hithad beeD JWll»ived. U the SMPTE '!Uk Force on DJijtaJ Imaic Ax· Iof staftda:da are alia lidiDa' the cause olin-
rec:eiviDc cIevic:e cozoined che riIht kiDd 01 chitlClUnl waa 1ltiD. at rbia writiDI. weich- ~ropenbiity.
decodara, itcould theD cIiIpIIy the ncetved ina III opeq aptem~ to various per- 1'bere 1111 prodactIlIOII' IVIiIabIe tbIt per
vi4eo. Other pug oi the dac:riptor WOlIId formanca levela·and cmmuble ttl tJINT Iform lOme of the fuocdoaa oeceaarr far in
apedfv \:be _ at the ciapacket and nDcbt teduloIoiieI and blcllIOt yet rec:ommucl- tcropeability. MaDy of them are bued 00
u.a iIIdude aida idm'InaioIL u CClPYri&bt cd a IU'UCNre lorabierardJY of dilita!1taD. the IWIdazda deICribed In the next eectian.
iDformaI.ioA and daccldinI aJaorithma. 4a:d1 to !aci1imte iIlteropemicm of high- I SeIed2d pmduem are detcr!bed ill the tiDal

Tbe SMPI'1t1laakFcree onHeadmlDe- reIOUtion~ 1)'I1IeDIS. ! lIeCCion.

SPECW RIPOII'I CONSUMER ElIClllDNICS

An abundanceofvideo formats
IAcbi8ving a universal
! descriptor and an
int8rformat excbange
structure are cruciaJ to tbe
promise of digital imaging
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f2} A typit:4l MPEG tUt:DdIr WIOfIId CDIfIIJia " rraiItiIwbtI/I"tor1M «M4dbit... fUId
10 !/nih lhal a MPEG billb'ltJlll is d«Ddllbu _ " rl4lMUlilllln4/ni1w tntd tiIJII1 ,,
qWnunt. T_bit.lt7wllll gdlrnulli;J__~~("'"*- ........

~.... 'IIfIJe1Oil«lt 1yJII, - f/IMIrUiatJ diIi/tIlmitM hrrII(imn. (JrDCI'. UI/II
ciIIntI). rill DC1'&Dt/1ld4fIa",.~lItUl/ltlIo(lll---DCI'IUIit. A ,."... '#
WtzW{omI frtna tM IDCT is aIidMl *' tltI ruwlt uf1M"uiditm. 7W,.,..,...;iI:IJIIa",.
uud to *'"" 1hI~
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correetioD tum to a C4mbiaat ion at I put I

and future picture tllerellCe. MOtiOo-l
colQpeDuced illterpoLltiou mHes llOIIiblc
a hiih dtII'eC 01 aurl'preslion.

To~ apaDalradundm:y. MPEG uses
OCT codiDa. al in]PEG and H.261. ocr
trInItDnns a block ot pixel imenaities into

I a block 01 ~uency trIDItorm coefticiew.
The tnzISfonn iii applied in turn to I1t'W

I
bIocU until Che emile imqehis beoA aana·
tormed. At. the dec:odet in the receiver. the
invene t:rIZIItonnadoD II applied to recov
er tlJe original imare.

MPEG allO ules vilually weighted
quutlZlbon-ChIt fa. comer quBDtizers can
be used tor the biahet trequeDCiM becauae
subjecUve perc:eptloA ot quaDtia""n enol' (l} DU/IlIJy ortWfor/tfIfM I1UII/II /rJr MPEG-97U D/1Jc"" ....difiIIIl WUo~
varies il'88Uy with frequeocy. kordiq to ctnUisis of.,Diji•., totiinIbtIutl on irItnIPiawm (/).~ /Jit:tIIJu (P)•..~
I.e Ga1l. the exaa:qlWltiuaoa maw: l1Ied ImId. bidi1JdioJUJt~ (B). Hl1Wtz'lf~ui1umM."""U/NfnMtIIfIJ
depencilI onparametelllucil u the charac- 1hI trIliD Df~ ;lI:turu 10 jtltTtz- OT~ ;ichna u ihtu 10 onI. £hpwimtime
ttsri&ticI of the iDteDded display, the view- of IJu /JtICtIln$ u jU:JiJJi, IDId~ 141Hm nIdJ~ a~dlIa,.
itla distance. aDd me ImowIt ot~ in the I
1OUl'Ce. 1

The MPEG IIlIIII:ImlIJMlcifieI a !ayered
~, I}'IUU. ad bit Itre&m tor video
011 cliIitaIl10AIC media. The layeJ1ld IUUC
lUre eepantel emities In tM billtream tbIt
IR Josic:aI1y diatilct. 1"he .ymu provides
for app1lcatioA..pec:ific: tsa1ure8 without
pena"riq appiicatjMa that do not need
thole leawrn.

An example at bit·strNm CUItOmization
Jiven by La GaD iIlvolftd.prDYidinenr.dom
aa:es ro. aDd tho ability toedit. videosral*I
Ol\ acomputerbani disk. He explaiDed that
IUCh operacicaa woWdRqUim many aa:aaa
poiIIta. GroupI of picaues would be coded
with a£iud number 01 bits to make editinl
pouible.

The MPEG 8yatb: conrama .ix layers.
eacll of which IUPPOIU tunc:aoua such u
OCT.motiancompellllDou.~
tion. and rmdom acalSl point. The Q1Itax
alIo deDDea me bie I1rIaD1. which ia cbarac-

. teriIed by two fields: bitar.e and butterII=.
The latter apeci1ia the mnnwm bui:ier size
oecesaary to decode the bit stream withln
the coDtazt of the vicIeo bu1fer verifier. It II
an a.bstmct zncdeJ of d.cocIIDg used to veri
fy that an MPEG bit atream can ~ dl!cod
eel witll reaaouble buf:f.eriDa IIId delay re
quirements.

La Gall expIaiDed that eDCOdera &DC!
deeodem Dre not Ipecified;rr8' in the pro
poled MPEG Italldard. In other words, an
ellCOder is aD MPBG eDCDder if it can pr0
duce a Iepl MPEG bit stream. and •
decoQu is lUI MPEG dococIer it It decodes sidenn, the problem at Iystem in=opem- Icominl Gal Cbe nriret. the lDIIeacIive MIll£.
lUI MPEG bit atrelllll utiItactorily [Yli. 2]. bility. 'I'bay incIl&da me~ teIeviIion tor- media At.....rion aMA), baled In WIIbiDI
The itandard defines ofttJ the bit-auum mas of NTSC. PAL {Jlbaae altanlaDDl : 1ton. o.c., hal beeD active iD promoqiD-
lyzDxand the cIeciadinI process. This allows and Secam (sequentW color and memory). duIttywide compaCbWtY.lA the taIlci lS88.
for eManccmenc.a in.~ pertOntloilPCC the cliFlllonnats or pcopoMd HDTV b - it fonMd tbe IMA CampatibiUty Commit-
as ~chnolow-ldvaDces. ~t~ltlet¥:S~#pro- I tee II) develop r'eCOlIlDleDdat iormul.

Anew pbue of MPEG committee activi. pnetarY multllnlldia di«i VIdeo tormacs. timedla iWHcarinnl that would permit UIeir
tiea is aciclreaaizls Ule Deed for avideo com- The last-oamed iDcIwie Oigiu! Video inter- portability ICmu a varietY of bmlwve·
praaion a1pithm tor high.eroresolutioo aig- acUv' IDVD from Jn~I. Compact Di&c In- softwm IlIaTtonns. The CClI1IIIIiUee baa to
naJa at bit races up to 10 MbJs. t.e!3ctlve (Co·n from Philips CCWunlU cusedfilstoDinter2ctivevldeoappllc:adou
DrIEl VlDED FOllUlI. In addition to IPEG'/ Elcetronla. CDTV from Commodore E1~ III the MS-DOS oovircnmem, but pilDlllrer

I H.261. and MPEG, a nwnber of VIdeo tor· trOnu:s. and PhoCoCO from Kodak. I to ltudy other cperatina I)'IWIII and awl·
I ma&s must be takeu inr.ll lCCO\lm wn.n can· For the tamiJy ot mull.imedia products tunee1iace~
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The header would:

nambertbe eDCOd·
d by the anacbed block of

of that bkx:k ot dam 10

Ibe bypuaed as de-
uuy.

wnether a desalptor-m
the header-followl tee

to inrercept data IIlzeCl8
ideIlcifysenices qL1icJdy.

" c:hie!1I.maIaa is to
tion to improve the usetul-
data to Ltle DIet. Italso pro-

ot Ie!fidend11ca1:ion and
(Fii.3].

danample ofhowtbe
cor misht be uaed with

HDl'V tI'3ZlIII1iIaic IY&-
standmd. Abad·

aumber could be IIIiIDed
bJocb. another coald de-
1audio <JDooopbonic, ate-
the pfOll'8Dl or progmm

tioD (or &be propun ideA·
the bill ueceuary to

aerrice). '
, Barcm tald III, the en·

coaI4 be ddrlcd in I dati
II liUIe as less tIwI 20

Video nme. or4800kb's.
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to accomrnndate the eer-
e IQcal c::omnwmty.

rk
. It caD decode a
d image in less

IJlteI is DOW~ a
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year.
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the JPEG draft ItaDdard
64o-by...SOJPE~
thaD cme IeCODd.
chip thatwiI1llaDdJe
troductlon later this
CHTlU .....
ttelld to tuU·motIOD
procIucta is 1ba PhlIipa
a CD-I hom. earawnment

Sr.rvJC:e I

~"';1IleP1IOn.;.!,!~l;~~,7-·n~~~.4,"':"~~·~~~~'\!. :
•Fillidamental DanclWldlIt unit oUelepnOllt coi'!i II' O~O :',l<~" .'iO;'...
.," rateCHeMcel'llrgll..rnelWOrk(ISDNr~:··f';-: :;~;';;';f~,:::. '.:;_
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can :cad JPEG-compreued til imap~
fermat <TIFF) fiIea. The cleconJpEeasitxand
imaainI of • Mobil640-by~ i:mqe
takes lea than 10 secoDds on aNeXT com·
puter equipped with a Motorola 680'0
procenor.

The i750 vidoo prCIalISOr. IIIed in the DVI
IDlI!timediaspt= from Intel Corp., PriJlco.
toll, NJ., can proc:ea imaaeulICOded with

S••• Illwark DI'OIICIII Ind 11I81r IIlt-l'l'1 re

SPECIAL REPORTI CON'" ELECTIIDNICS

Putting the standards towo

i A first clntt at recommeaded praaicel I The cUOlU be!na put into ItaDdardJ like I is deftied. orwhich
I WlIS PtOcIuced in August 1989 and arevud ]PEG, H.261. and MPEG. and the work on ' CeNll in questi
I dratl in February 199Cl The £mal domIMnt. ' muJtimeclia pIaUorm intelQPeRbility 10 tar BaroD eted k
, •,Rec:ouunencMd ~c:el fur MuUimeOia to make cfiIita1 video more eenecalb'lISIble. and de!Cliptor.

I Portability." Release R 1.1, was publiIbed But betore digital videoillterdlaDle canbc- • JdcDtitybya~
ill October 1990. Amaq ita~. ccme widelypotSible. a.1aDdardi:zed bead'l ed standard use

I tions are COIIImiUIds foraenenJ sY&tem 101- I tr/descripcor and • relerellCe suuau:e tor data.
i vices. viIuaI~ videocIiac p1ay- intertormat adIanga are esIelUial. They • Specify the~

en. and LY-iDputdevices. TherMJmo that data c:oukl
mende<i practia!s tumish platlorm in- ICribed preno
depeuaeaco but not device inwoper- • Indicate
ability (plut-iDd-play)•.CDevice inter- emUlOl1 at
operabWty require, clauea of rdated. head.er.
dew:eI to tunliah 1unctlonaUy ideJIti- • Permit usen
cal seMen at the compcment le'9'el.) randomly aDd

I
Platform independellce lllllppUca- The deac:ript.Gc'

tions l'UD unc:I:IaDied on any p1aaonn add intorma
baeed on tbe lime geaeraIda8I athost Il888 of 1:be
comp.1ten. They can do so cmIy if1he vides ameans
diffemm hardware aDd aoftware plat. error prof&Cdon
forms show COl1Iistellt behavior at the Baron pvc
appUcaOoA-iuWfaallevel. Fumisbing . header/descrip

I
that ccnaiateIIcy 15 the soat d. the interface I would enable the rec:oKDilioa of any video the pmpoaeddigital
and ClJIJIDIand dctiIIitioas. siaDal &0 that the receiviIlg device ccuId die· toms tora US. ten"eItriaI

In November 1990. the U.S. DeparImw piay It-it that device had the .-.aary er idenQtiation
I of Def=se COOD),~ D.C., incor· decoding circ:Wta. to the video data
I panted the D4A IpecificatioD in MiIlrary A1 this writing, the SMPTE d.ratt atID· aaibe tbe type 0
I SranQanll379~D. au MarchI' last dania for the two elemeum "'eR Dot yet reo), and a third

year, the DOD iSluod all instruction Iavailable. ButSj1It:trwII did talk about rbem ICIUZC8 idenEi1ica
(1322.20) enDded "I>evekJpmeat aDd MaD- with NBC', Stully N. Baron. Bwn told t:ifier CO\IldCClDtlJl
a,gement ot Imeracave Couneware." That Ulthat the SMPTE header/descriptor ItllD- idcatify the audio
inmuctian lI'IIlldate$ that. all inwaclive mul- dan! would dcfiIIeaq. diJital tl'3Jl8pOrt UsiDI tb1a acbeme
t:imedia COIIIlIe\VII1lIDCi hardware 8)'8ttmS JIl'(ltDCOl f« all services, each 01.wticb\VQUId tire baaic .emee
purci:lued by the OOD must comply with be \llIique/y idenDfied within the coatela ot 5el'Vico iaCIuiriDa
the IMA speciticaricms And. the IMA has the protOC01. Akey ieat= of the J)t'OtOCOI, bytes otdataper

,~a compalibllity efforta with the he &aid. is that it pemUta the bypasain,v of But by prmidiq
I Natiolla1lDstia11edStandanlsaod 'ltdmol- any data blocks pertBiJliJli to aervices "for couIcl be.Dried
i 01:1 CNlSn, Gaithenbuzlr. Md. which there is DO inWHt. for whicb acc:eu vice aeed.~ of til

::8

I Personal comp~
compact-disc players, and
multimedia systems are
some of tbe products using
Istandard video formats

any of the propoaed video
format scandarda are DDt
yet offidal. An th. liliie,
J)l'Odu.ctI UZIdar dewlop
mem are beln8 based on
them-as well as on the
formatll thai: have benotfi·
ciaUy approve4.

I
Amo~tU JtWIy useD at the JPEG lun·

dard isNeXTComputer Inc., Redwood City.
Ca1it. NeXTstep. the IWldard Oper2tlni en
vironment on NeXT computers. InCludes

I support fur the ]PEG dratt in its 2.0 veDlion.
I AIIapphcatlON that uae 1M NXlmqe cIa£i

M
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/5J An opm.tJTdlitM:bm rrt:ftDIT can JJ4ndU JIUdUt "",Jqyilll Wl1iIIJJu-btlubtmti rN.iMI
panntUtns ilJId fmJdlIu~ in II~ of/ttrmi#J.

fVnowJ "...
aa audio. and 10 ensure that mal·t1nUl de- Klea betund the IYIltem is 10 CDIIble CCD-
IIWldI from the bit stream are obeyed-and lUD1em to hIVe their 35-mm JIelIItLvea or
sends W.tam to the system CXJrItZtlicr. The slides~ ICBDIleCi and dlgicizcd
O\Itput from thl! buffer is processed by a by photofllliahen ior 1IOl4ge 011 Photo CD
variable4engtbdeaxier, wlDch recovers J:DO. I discs. These ciisc:s, which hold up to 1.00 izn. I
non l'eClOrS. c1ecDion data. and quantiud I Ii" of pbotographic qlWity, may be load· I
bloc.G from the encoded bit Itn2m and I ed on a pensotW comp.lterwith a CD·ROM
pauea them to tbe $}'Item coruroller. Th.e I drive. With Pheto CD aotlware.~ ill I
quantiud bloda are a1so deqLWltized and I the Photo CD Iv:t:as devcloper IOOIdt. the
traIl5iormed by an inverse diJcrete ccsm.e ' :mmd in:laie3 may be mocil1icd. lDI:Dipaiat
tnnsiorm. cd. andsported toruse in IUCb applicatioal

The 8-by-a iumlnanc:e or chtominanoc:e IS word p7'OO""MiDg, deKtop publi8biDa,lIId
blocXs that are the tRnItonn's output go to pamIing &l1d cIr.Iwini pac:lcqell.
a fmne reoonatnletor, which Proceeee& AmIounced by Kodak and PhDiPi at tbe
them. 109&Uler with the awtion vecton and Consumer EIcctronies Show f». Laa Veau,
dccWOD data. to reproduce the fmmes. Nev., In january waa the !leW. tbat 1IOUDd,
Reconstructed trames are availabl8 with a text, IJlClll1phics CaD DOW be I1lCIOtdecI with

I
fI3merateot24,2~. or 30 H:. Tbe~de- thep~~ODtO~Pbal:oCD
pends on the tl'equeZlCY ot the coded video dlsa. The discs with lIlCCnC;tJve playback

I
after subsamplirlg. The YUV representarion capabilities will be pi.IyIhIe an TV recetveza
of the framet-the 6'peCi11e rcpceaezuation with dedieated Pb.oto CD pIqers (to be
01 Iwninanc:e and cbn:lmiIlance used in tbot available this summer), on CD-I~md. I encoder ana decoder-is traD&ionntd to an on computers with CD-ROM XA (exteD.d.

[4!~ RIUIJ'cJJ~~ RGBrepzeseration. wbichcanthenbedis- ed ardlitecture)driv... Premc:ordeO cIiacs
tJii& ComPadDUe /1IimIdiw (CD-I) d«odn' I played on a portion oi the screen. CMrY up to SOO imaIes, diIl&aUY reconIed

!frr~ lIUiID. 0ntJI1MWiMJ ;.d«lHJ. I Last April Philips CODlWXlCr Eleetmnics at1V l'eIOlution, or up to 72 miIIurieaat full
uJ/rfIIIl~and~ fYUY.) ICo., KDalcvilJe, Tenn., and Motorola Inc.. CD audio 1Ow:ld. or any combjnation tMre-
diziIJ~~ torrd~l," (RG~) SwumbW'i, Ul.. announced plana to of. Disc UMn will CODtrOl tbeir'V'iewiq 01
dilta. ittan bf silmtm IU • ~oM:J''''' dis- ! cooperate in developing chips for CD·I and the COAtaml thIoagb a &impI. inframd ft.
p~10"'" wiih othn WUo jJQrlial·smUJ ! MPEG. Philips 8IIbMqUw.!y ,nnoooa"d its mote control device. The player also pJa:ys
~. I c.oopermon with C-Cube MicrosyaWIlI bIc. 5tmdard CD audio diIcL AHutfmaD eJICDd·

to develop RaJ·time compresaion chips. ing llroeesl wu used to obtainJouiea com-

I
e,omhinea CD-quality audio with video. text, With full·motion video Qpability, a COol preuion after quaatizatilll1 at· the 1liP·
grapbicl.1IIimation. azld lzltoractive eapabil- disc could coa.ceivablybe used furtul1·leqth frequency resldual imqes.
itlcL The produc:tdebuted inNewbk City movies that: wwid be cmplayed on the full .PEI fOR1m1110. Alleast ODe at the pro-
on Oct. 16. Tho CD f)1ayer is coJDJed:ed to screen. In that event. the CD-I discs would po&ed llS. digital HDIV terrestrial trans-
any TV receiver &tid stereo ayswn. A5taD- compete with laser discs. missionformats (' 'The challenges ofcigjtal
dard 5-.inch CD·I disc is loaded in the~ NlITD liD 1mIII. Phllipa has also worked HmV," IEEE Spetnm. April 1991,
way u a CD·AudJo di$c and is eontroUcd by with Eastman Kodak Co.. Rocbcster. N.Y., pp. 28-30. 71-73] uaea a videoamzpreuioa
I remote control thllmb1tielc. on new features for the KDdak Photo CD tecluIique based an MPEG. The Advanced

Users direct the action OD the TV lCreen. qltemlIDJIllWIted inSeptember1990. The Digital Television (ADTV) entrY froJD the
I activatiJlSIelected araas by poiDtini to lAd
I clIckiDg 011 commmd lIRl8II on me saeen I

.. (DOted with 1fIDhoIs. or words). The uaar I
! may also intemIpc a ptogmm while it is run-
I niDI, wtJ.etlw to recall. certain~ go

back to a~~ 13kfamore derailed
hltomwioD, or I'IICII*t imarmaaon in anoth·
erlmguage.

1M Magll3VQr CDl9IO player was de
veloped 10 a worldwide CD-l atandard to
enaure compahbility with all CD·I discs
deYeloped. relllZ'dlCII ot make, manufac·
turer, or coumry of Clriiin. The pJayer will
aIio play 3-iDchantllHoch CD-DigiQ.I Audio
discs. CD+Grap/UcI disQ and vialWa, CD
ROM..xA ''bdci&e'' discs, and Pboto CD
cIiacs.

Tha eumm player hal atIIl picture and I

animated video capabilities but oot full.. ~ ~/'IQ1I I
motI<ll1 video. But an MPEG-blsed fu!l- ~I '"~ .
motion video moclWe. will be available tram =~Cllo1 - . . ~__Io_rmar _

~ later this year and will J)!Ui ir.to a -.nd ••0 :

socket alreIdy ill place 011 the bade ot the IIJ'OI/"'-' J "
CD·I ptayer cbaIaI.. '.if

An in'llut comrctIer in the decoder (Fig. I .~I
4) teeeive3 the encoded fuI1-mocion~ bit I -
Itn=am and scorea it in I butler. The con-
troller also extaet& timing daU-used 10 I {ojA fnUJtJpori I'fJCIiHr~..wiJJa liJu~4111d WJM parillrWm_MIaQ lin-
&yDdlmm%e video with otller fwIcDonI. aucb I gt. tAspJay jcmIiU. I
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iIIi bantwlIre and it DOtcwpIed to the IUD
be: CJi IiDeIIMd by the productiou equip
memo ScaIahilityIllCUl dlatit Ibauld DOtbe
Il8ceuary to decode thecuaize tranImittod
aigDallD obraiD aD ImaeoItJowcr reaoIutioo
than the IOUltC. The aigDaJ is also sca!abIe
WIIPQIIIIy, tbey reported. 10 chat the 1Iame
Meat producDoDmldisplay 118 dec:ou1l&Id.
11".'11118. The April 1991 issue of
the~ o/tM ACM ia a &Pt
cial iuue OIl diIitaJ mu1rim_ ayatCnII. It
was pubHlhed by tho AsIociation for Com
pudDg MachinezY, U W. 42 St•• New York,
N.Y, 30038; 2l2-869-744Q. This article drna
on acme of the zaterial Pllbllshed in that
inue.

IleIcripQoaa oi the]PEGIDd H.261 cod
iDI aJBolithmI ate ccmained ill the Irticle.
"V!doo comprenioD llllkaa biIpiDa, " by
Pena H. Ani, Peter A. Rueu. and Dmd
Auld. ID the Oetober 1991 issue of IEBE
S~. pp. 16-19.

For delliledilltoralldDD OIl IIlte1 Cocp.'s
Olsltal Video IutoactiVe <DVJ)~.
ICC .DWiJM Vl4ID ill liM PC EXiMlJIll.mt.
aeeoadeditioD. by A1:ch Co Luther (McGmr.
HDI. NawYozk.1fi1) IIlli "MWtiInediaAl>
pIIc:ItinmDeYaIopnwt Uataa 0VI'DM:bDol
OIY," by M.rk}. B1mIei aDd Sandm K.
Morria (McGmw-HIl, New York. 1992).

AJJ. iDterim report of tba FCC Advllory
CAmalil:teeClQItdnDced 'D!IBvieioClSJ*ml,
1.'8COIIDe"d' that tho~

the PMm;iogot tile IIIlJitipon receiver DOtion be Idoptad by tho FCC. For a copy,
coacept. COIlUCtRabmT. SanderIoD. ialtaumKodak

A.amltiport receiver could be mwecl.. Co., Rllc:ba1Cer, N.Y.; 716-253-6362.
• apecia1caeatan~ receiv- For IA updIte OIl mu1iipor1: receiver de
er. Todl uid. "The iapul aDd O1ltput iDter- veJopmeut.t, CCXltId the B1edftlDic IDdu
facet of rJl4naceiwlr wouI4dowmaiIrul:a tria .Auociatlon• 20m. PeoDtytnnia ...,
user fiaibility for~without N.W., 'WubiDJton. o.c. 20006-l8l3.
any aipI dqradIrioD.'" be ap!ajned. The February 1992 iaae of tho IEU

DeveiopmeIIt atan:bitecbJJ!! IDd ir.enace Thauardiolu '"~E~coo
allJldardl ttJr the IJlU1tiportBCeiver In both aiDa throe papem tram me DIaUal VIdIo
..-. and dIPal \'ideo appticniona. be \\brbbop btJd ill 0etDber. Ccmract IEEE
reported, was wd WIder way withiD. die p"bhtjon SlIM, 44$Hoea Lane, Bolt 1S31.
EiedzoDicItldllatrielAaaodarion, WaabiD8- PiaaInaJ, NJ. 08855-l1331: 9Q8.98l~
tQD, nc. The Sodoty oi ModoIL Pidure and~

The 1ipD1icmc'A' of openarcbitectum and viaiosl &P..... (SMPTE) WtJcomel the
ac:aIabiitJ .".. c1j........et byV. MicbaelBcwe partic:ipatjoll ol rtIJ'f individual orImPthat
Ir. and ADcb:n B. LipprmI2 of the Mas- ......in tile heldeiJdeialptur SlID
NcbuaeUIlDsUluteof~'ddedia dIl'ds work. Contact SherwiD H. Becker,
Labontary. CambridlJe, in theJaDuaty 1992 direct« ot eDlliDeeriDl. SMPTE. 595 Weat
lsIueairheSMPTE./ftmttU. Theyllidthat HartIdaIe Ave•• Whi~ PlaiDs. N.Y. lO607:
opeD architec:an biDIed OIl III lDtermecIi· 916-161-1100.
8fe ftInM"'i'km ixvideo si&DaIs. ODe that The.JaDuary 1992 t.ue of the SMPI'E
"does DOC have a filed &amtliinl DIter or }tnmtal. pp. 2-6, COIlIIiJlsmll1icle "Sc:al.
tzame rate, aDd wbich CaD exist at ar.qc abJc~ 'feIeviIioll.'· by V.
at baDdwidlh5." MicbaelBoveJr.aDd.uetrew B. LiJlPllllD.

They delcribed work at the MJT MediI The~ fJlSMPI'B'I26lbAnlllal
Labora&orY 011 IpplJinl the opea-arcbitec- AdnDced~ and B1ectroaic lmq
ture OOQC4Pt 10 eM nDr' IdeYiaiCIS IYItIJD inICoDtereDce. held illSaFl'IDCiIco, .Feb.
[F'/i. 7]. The aom are to IIIIXimi:e the in- 7-8, itavaiJabIe nm. UIeaodety. ThaI..
teICClIIn8Ction opciozla lIIIlllO permit produc- ini addmued the aeri01lI need tM r.dmo
ben, cIistri))utioa, aronae, and viewing to IoIica1 CO'DP'tibll1tT~1011 teIevisioG aDd
employ a variecy of I1aDdardI optimized for computeIL
sped1ic IitllatiOM. Tho1DtmIcrive MllltilDO'tia Asaociation'.

Anopeo-architecallevidlo~t:Iric'm ' 'ReeGmmaDded Practical fQr MulUmeciia
is acaiab&e in rctdut:icm. ther empbaIUecL Portability. " Ra1ease Rll, is available 1rcm
In other wcrda, the DUmber at linea os the the cxpnjmjon. 800 KSL, NYi.,~ +W,
displq is deteJ1lUDed mictlyby the ~iv- I WashiDllOJ!. D.C. 20001: 202-408-1000••

/7JAlI TV~~tiu~,..,.,,((~ ....'*, 0fIItMI tJ/ -.a.
Mvaucecl~RaIearch CoIllOtdwD
-NBC, David 5arIIOf1 Reaearcb CoDtm,
PbWpe CoI8Imer £Iectromca. '1'hcmIoD
Caaaumet Eledmaica, IACi Compruaion
UbI Jnc.-iDcaIpcrueaJ&PEG++ tbatup
sradea theMPlG c:omprBIIioDappzoacb ro
HDrV picaua at 20 MbIa.
UU Dl.1IUL1IIIIT IICIIIDIf Evengivcn
a staIxWd headerldelcriptor to jdeDlity an
1DcDaIiDa tic ItreIm 01codec1 'rideodata, the
~ cImce wiI1 AOt be able 'e> diIpIay
Cha video liliie.. It CID decode _ pardaI-
Jar bit8l:l8am. WIda the~ ct video
farmall, thia preIUIa I problem. Whereas
It IDiIhC be re1Itively aay to deaiIn TV
~ thltQ)UJ4decode NTSC, PAL. azxI
Secam IipaII (if coati were no problem).
it would be very =ucb DlOJ1l difficnlt ro d.·
AID a mceiver that could decode every
video tonDat.

By and larIe. •'aJ1.purpoIe" receivers
could have eitherIII open uclIirecmrc £Fii
S] oramultipart de_ (PlJ. 6), Arpad G.
'Ibtb. 1:bac:biefIICieDl:iIt. Philips Laborl&o
ria, BrIarcliff Muor, N.Y•• lad DOW 1rith
EutmID Kodak Co., deIc:ribed both at the
firat~SYltems iJItormation~e
meeWlI in Nov.mber 199O.

The opell-lOttilitec:tllte receiver. he aid I

i woukS ftIlIXltlmullifmmlr .miuion and dis-

Iplay pmmetm. But. be cautiocecl. al·
thoughD ability to pmcesaatl4meanerdii'
hal muI1iraaIutiaa video~be. poIImtiaI
wet10: the wctisWkmIDd pencnal c0m
puter. it would preaeat • problem for TV
receiWlIlJItemL They IDI)' require sim
pler md minII:II&Im-cDI cI&IigDrulea--bence
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.\TRC UNVEILS DIGITAL IIDTV SYSTEM:
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Advanced Digital HDTV
Interference Comparison
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;mTV REPORT. ?ebruary ). 1992

( TE_S_n_N_G__J The Advanced Television Research Consortium
(ATRC) has unveiled the technical aspects of its

.ldvanced digital television transmission system and received FCC certification
for testing in early April. The system includes interoperability and
Lnterference-related characteristics that will enable it to outshine competing
proposals. ATRC representatives said at a news conference here last week.

The consortium. which - -"---
includes the David Sarnoff
Research Center. ~1BC. Philips
Consumer Electronics, Thomson
Consumer Electronics and
Compression Labs Inc., clearly
has left behind its former
;malo 2; , enhanced- de fini tion
~elevision approach in favor of
1 digital alternative.

"T.Je strongly believe that
:\dvanced Digital TV is the best
,:hoice for America." said James
Carnes. president of rhe
Sarnoff Research Center. "Its
creative combination of new
technology, coupled with emerg
ing standards. allows for
outstanding HDTV picture and
sound quality, freedom from interference and a reliable and robust broadcast
signal under virtually all transmission conditions."

The system's signal design includes a "spectral notch," permitting the
avoidance of NTSC interference, said Carnes. The notch permits interference

free transmission by using
portions of the spectrum isolated
from NTSC signals (see graphic).
Two-tiered, spectrally shaped,
QAM data transmission permits the
most important bits to receive
higher power. Additionally, the
signal operates with lower power
than NTSC stations, which
eliminates interference "even
with co-channel separation needed
to accommodate most broadcasters
with a simulcast channel," the
ATRC stated. The system also is
innovative because of its
packaging of data transmissions.
said J. Peter Bingham. president

'lE Philips Laboratories. The system offers a data packeting capability that
flex1blv adapts to multimedia services. he added. 3roadcasters will be able to
;end variable streams of video . ...ludio and data programm1ng to viewers. "Our
Jata packaging will allow for new forms of educational and entertainment
programm1ng as well as extraordinary use of the home rv set." 5ingham said.

~oreover. :he data packaging c,J,pability is compatible with the video data
'omoreSSlon orotocols adootea bv the International Standards urgan1zation's
'Jtlon iicture i;·;oerts l;rouo 1:~PEG)..s a result .. ·.IRC':.; cransm1SS10n standard
.;tll be compat~ble \ellth aig1tal ':-:.oeo . ..:onsumer electron1cs . ..:omputer ana
-:.:;lecommun1cat1ons equipment .:ina serv1ces worldwide. ,.~,J.rnes sa1d.
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WHY "ADVANCED DIGITAL HDTV"
IS BEST FOR AMERICA

I. Introduction

o 1992 is a key year for HDTV in America.

(1) Testing of several competing HDTV transmission standards will be
completed this summer;

(2) By the fourth quarter of 1992, the FCC's Advisory Committee on
Advanced Television Service (ACATS) is scheduled to recommend an
HDTV system to be the official American standard for HDTV over-the
air broadcasting. Four of the five systems in the competition are digital.

(3) By mid-1993, the FCC will conduct a rulemaking to officially adopt the
standard.

o The Advanced Television Research Consortium has developed the most
advanced digital HDTV system being considered by the FCC.



o Our unique consortium combines the two largest video R&D labs in the
United States, the two largest TV receiver manufacturers in the United States,
and the leading American television network.

NBC
David Sarnoff Research Center, Princeton, NJ
North American Philips Corp.
• Philips Labs, Briarcliff Manor, NY
• Philips Consumer Electronics, Knoxville, TN
Thomson Consumer Electronics, Indianapolis, IN
Compression Labs, San Jose, CA

o There is much more at stake than better picture quality in choosing an HDTV
standard.

o For the first time in many years, a new market for TV sets will be created.
HDTV will also create a myriad of new applications throughout the
electronics, telecommunications, defense and computer industries -- and in
related information technologies, such as medical imaging.
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The ATRC is committed to building a strong domestic HDTV
industry and to ensuring that HDTV provides a valuable and
lasting contribution to the u.s. economy. We believe it is
essential for the government:

To choose the best system from a technological standpoint;
and

To choose the system that best enhances U.S. competitive
ness and provides the maximum number of u.s. jobs.
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II. HDTV Chronolo2Y and Future Schedule

o In 1987, after the first V.S. demonstration of the Japanese Muse HDTV
system the year before, V.S. broadcasters asked the FCC to address the
HDTV issue. Congressional hearings also focused V.S. attention on HDTV.
The FCC established ACATS and gave it responsibility to:

Organize a process for the development and implementation of HDTV in
America;

Set a schedule for testing each proposed system for HDTV broadcast
transmission;

Supervise laboratory testing at the industry-sponsored Advanced
Television Test Center (ATIC) in Alexandria, Virginia.

Establish specific criteria upon which each proposed system should be
evaluated;

Analyze the test results and submit a recommendation and supporting
data to the FCC.
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o In July 1991, system testing began and is continuing today. The approximate
future schedule follows:

Fall 1992:
4th quarter 1992:
Early 1993:
Mid-1993:
1993-1995:

1995-96:
1996 - :

Testing to be completed
System recommended by ACATS
Field test verification
FCC selects and announces standard
Design, manufacture and installation of broadcast and
cable equipment
Broadcast initiation to home
New service innovations

o The first key decision point will be the ACATS recommendation to the FCC
scheduled for later this year.

5



III. System Criteria

o The FCC Advisory Committee is evaluating each system based on the
following four sets of criteria:

1. video and audio quality

2. coverage area, transmission robustness, accommodation percentage

3. interoperability characteristics, scope of services and features,
extensibility

4. cost to broadcasters, consumers and alternative media

o The actual laboratory testing is focusing on video/audio quality and
transmission robustness. The remainder of the criteria will not be determined
by actual laboratory testing.

o Beyond these criteria, there is an emerging consensus that the winning system
should use digital technology -- the language of computers -- and must be able
to be broadcast at the same time over a second channel (simulcast) as today's
NTSC analog transmissions without interference.

6



o Digital is state-of-the-art technology, and the FCC's emphasis on digital is to
be commended. Digital video will have enormous new applications for
consumer electronics, for the defense and computer industries, for educational
TV and more.

o Japan and the Europeans are developing a satellite HDTV system based on
analog technology.

7



IV. System Proponents

o When the competition began, there were more than 20 HDTV system
proponents. Today, only four major HDTV system ID:QPonents remain:

1. ATRC - Advanced Television Research Consortium (digital proposal)
David Sarnoff Research Center
Philips Consumer Electronics and Philips Laboratories
Thomson Consumer Electronics
NBC television network
Compression Labs

2. Zenith/AIT/Scientific Atlanta (digital proposal)

3 . General Instrument/MIT (2 digital proposals)

4. NHK (analog proposal)

o Lengthy descriptions of each proponent's system were submitted to ACATS
prior to test certification, so preliminary comparisons are possible.
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v. Advantal:es of ATRC System

o Our "Advanced Digital HDTV" system was officially certified on January 30,
1992 for testing scheduled to begin in May.

o The system is based on American technology and was developed at America's
two largest video R&D labs: The Sarnoff Center in Princeton, NJ, and Philillli
Labs in Briarcliff, NY.

Sarnoff is renowned in the television industry for creating color TV in the
1950's and for developing the current NTSC broadcast transmission
standard.

Philips created compact disc technology and numerous other audio/video
advancements.

o The ATRC system is the most advanced when measured by the FCC's own
criteria, and it contains the most innovative use of digital technology. It is
truly the high-quality option for America.
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o fumerior HDTV Picture and Sound Quality: Advanced Digital HDTV uses a
high 24 million bits per second data rate to achieve superior HDTV picture
and CD-like sound quality.

o Lowest Interference with Existing NTSC Service: The system's unique
spectrally-shaped signal uses the simple and effective approach of avoiding the
high-power portions of an NTSC signal to simultaneously achieve low
interference into existing NTSC service areas and high immunity from NTSC
interference.

o Highly Reliable and Robust Performance for Broadcasting: The ATRC system
transmits its sound and "viewable picture" data on a higher-power carrier,
separate from NTSC, providing a highly reliable and robust broadcast signal.

o Coverage Area Better Than or Equal to NTSC and High Accommodation:
The higher-power carrier in the spectrally-shaped signal allows for increased
simulcast transmission power and reduced co-channel spacing needed to
provide outstanding coverage area and to accommodate broadcasters with a
simulcast channel.

Our system fits on 6 Mhz., meaning no need for FCC spectrum
reallocation.
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o Most Flexible Scope of Services: The system's unique data format and
flexible operating characteristics allow for an unsurpassed scope of services,
which will generate new forms of educational and entertainment programming
as well as extraordinary interactive use of the home TV set.

o Greater Interoperability and Extensibility for Future Growth: The ATRC
system is the only one of the proposed digital systems that is compatible with
MPEG, the international digital video and audio standard. Thus, the system
includes interoperability features which make it multimedia ready and
compatible with the consumer electronics, telecommunications and computer
industries around the world.

This is a state-of-the-art feature vital to the future of HDTV in America.

Thus, the ATRC system is best positioned to facilitate the development of
new video services and to support the emerging relationship between
computers and television.

o Lower Cost for Broadcasters, Alternative Media and Consumers: The system
leverages the MPEG standard to achieve the most powerful economy of all: a
single video compression standard for all consumer, computer and broadcast
equipment, which will eliminate the need for multiple encoder and decoder
types and create important synergies and economies of scale.
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In short, the ATRC system combines cutting-edge
technology with emerging worldwide standards.

And the Sarnoff-NBC-Philips-Thomson-CLI consortium
alone has the U.S. manufacturing presence and
broadcaster support to implement the standard as
effectively and as quickly as possible.
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VI. The ATRC Option: More U.S.~

o The consortium's HDTV development program is backed by a rapidly
emerging implementation program.

o Thomson and Philips are the two leading TV manufacturers in the United
States both in tenns of U.S. jobs and TV sets produced:

19,000 workers at 10 plants in 6 states;

Thomson (RCA, GE, ProScan) and Philips (Magnavox, Sylvania, Philco,
Philips) brands account for more than one-third of all TV receivers
purchased by American consumers.
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o Thomson, headquartered in Indianapolis, IN, recently announced plans to
manufacture its widescreen HDTV receivers at its Bloomington plant -- the
largest TV assembly plant in the world. Large glass and picture tubes will be
made at Thomson's newly-upgraded Circleville, OH, and Marion, IN plants,
respectively ($160 million already spent to modernize).

Thomson alone employs more than 9,000 workers at its manufacturing,
R&D and distribution facilities in the United States.

Its other plants and facilities are located in Scranton and Lancaster, PA;
Mocksville, NC; and Syracuse, NY.

o Philips Consumer Electronics Company and Philips Laboratories are divisions
of North American Philips Corp., a Fortune 100 company headquartered in
NY with 43,000 U.S. employees and over $6 billion of U.S. sales annually.

Philips Consumer Electronics is headquartered in Knoxville, TN and has
manufacturing operations in Greenville and Jefferson City, TN, and
Arden, NC. Philips makes its picture tubes in Ottawa, OH.

Philips Labs in Briarcliff Manor, NY has 350 scientists and engineers.
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Philips' Magnavox CATV Systems, Inc. is headquartered in Manlius, NY
and manufactures broadband distribution equipment for the cable
television industry.

Philips has 10,000 people employed in its TV-related business.

o Sarnoff employs 725 U.S. researchers, scientists, engineers and other
personnel.

o Compression Labs, based in San Jose, California, is planning for the design
and manufacture of transmission encoders for the ATRC system.

o NBC, along with its 208 affiliate stations, is evaluating program production
and transmission requirements for the broadcast networks as well as local
over-the-air stations.
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